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MEMORANDUM FOR FILE 

The American Nuclear  S o c i e t y  Winter  Meeting was 

P o s s i b l e  a e r o s p a c e  a p p l i c a t i o n s  of  
h e l d  a t  t h e  Sheraton-Park Hote l ,  Washington, D. C . ,  on 
November 10-14 ,  1968.  
n u c l e a r  technology t h a t  were d i s c u s s e d  i n c l u d e d  remote 
m a n i p u l a t o r s ,  s p a c e c r a f t  l e a k  d e t e c t i o n ,  and m i n i a t u r e  
e l e c t r i c a l  power s u p p l i e s .  

Remote Manipula tors  

Recent s t u d i e s  f o r  NASA and USAF i n d i c a t e  t h a t  
mechanica l  m a n i p u l a t o r s  ("master s l a v e s " )  may e f f e c t i v e l y  
pe r fo rm EVA tasks i n  space .  T i m e  and motion s t u d i e s  by thc 
Argonne N a t i o n a l  L a b o r a t o r i e s  hzvz Shijwii thst sfn~uiaied 
space  t a s k s  can b e  accomplished by a s h i r t - s l e e v e d  o p e r a t c  
u s i n g  a master s l a v e  man ipu la to r  about  e q u a l l y  as w e l l  as  
a n  a s t r o n a u t  i n  a p r e s s u r i z e d  Apollo s o f t  s u i t .  I n  e i t h z j )  
approach ,  t h e  t i m e  was about  t h r e e  t imes t h a t  r e q u i r e d  t o  
t h e  t a s k  d i r e c t l y  by hand. 
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Genera l  E l e c t r i c  showed an i m p r e s s i v e  f i l m  whicr, 
demonst ra ted  rep lacement  of  an e l e c t r o n i c  module (or f i l m  
pack?)  by a master s l a v e  man ipu la to r .  
(1) removing f o u r  sc rews ,  ( 2 )  d i s c o n n e c t i n g  two e l e c t r i c a l  
connec to r s  ( p i g t a i l ) ,  ( 3 )  removing and r e p l a c i n g  the  module, 
and ( 4 )  r e f a s t e n i n g  t h e  screws and c o n n e c t o r s .  
t a s k  took  about  f i v e  minutes .  
on t h e  s l a v e ' s  arms i n  t h e  work area gave t h e  o p e r a t o r  nu,!? 
b e t t e r  c o n t r o l  of t h e  proceedings  t h a n  d i r e c t  v i s u a l  observa- 
t i o n .  

The t a s k  i n v o l v e d  

The t o t a l  
T e l e v i s i o n  cameras l o c a t e d  

The o n l y  c a u t i o n a r y  n o t e  was i n j e c t e d  b y  r e p r e s e s t a -  
t i v e s  of t h e  Naval Sh ip  Engineer ing  Cen te r  who have had con- 
s ide rab le  o p e r a t i o n a l  expe r i ence  w i t h  underwater  :.emote h a i d l i n g  
sys tems on deep submers ib l e  v e h i c l e s .  
i s  c o n s i d e r a b l y  d i f f e r e n t  f r o m  t h e  s p a c e  environment ,  t h e )  did 
r e p o r t  t ha t  i t  took  a remote m a n i p u l a t o r  e l e v e n  h o u r s  j u s t  t o  
f a s t e n  a l i n e  t o  t h e  l o s t  Paiomares bomb. P r i n c i p a l  reasclls 
f o r  t h e  d i f f i c u l t y  were (1) r e l a t i v e  motion between t h e  s u b -  
mers ib le  v e h i c l e  and t h e  bomb due to ocean c u r r e n t s  and crew 
motion,  and ( 2 )  t h e  o b s e r v a t i o n  windpw used  by t h e  s u b m e r s i b l e ' s  
o p e r a t o r  t o  view the  work a r e a  was a d i f f e r e n t  window t h a n  t h e  
one used  by t h e  master s lave 's  o p e r a t o r .  

Although t h e i r  s i t u a t i o n  
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S p a c e c r a f t  Leak D e t e c t i o n  

TRW d e s c r i b e d  t h e  development and use  o f  a Krypton-85 
r a d i o t r a c e r  leak d e t e c t o r .  The s y s t e m  i s  used  t o  measure 
leak ra tes  from t h e  pneumat ic  and p r o p u l s i o n  s y s t e m s  of 
i n t e g r a t e d  s p a c e c r a f t  and from i n d i v i d u a l  components. T o t a l  

3 gas  leak rates  as small as 0 . 1  em / h r  can be  measured - a 
s n i f f e r  p robe  i s  i n c o r p o r a t e d  i n t o  t he  d e t e c t o r  which can 

3 l o c a t e  i n d i v i d u a l  leaks s m a l l e r  t h a n  1 cm / h r .  The advan- 
t a g e s  o f  t h e  t e c h n i q u e  are t h a t  it i s  used  a t  ambient  p r e s s u r e  
and t h a t  t h e  measurements a r e  made r a p i d l y  ( i n  two h o u r s  o r  
l e s s ) .  

M i n i a t u r e  E l e c t r i c a l  Power S u p p l i e s  

The DW Douglas L a b o r a t o r i e s  d i s c u s s e d  t h e i r  develop-  
ment of  a m i n i a t u r e ,  r a d i o i s o t o p e - f u e l e d ,  t h e r m i o n i c  power 
s u p p l y  c a p a b l e  of  d e l i v e r i n g  e l e c t r i c a l  power i n  a r ange  of 
below a m i l l i w a t t  t o  o v e r  a watt .  Using emi t t e r  t e m p e r a t u r e s  
o f  about  5 O O 0 C ,  promethium-fueled d e v i c e s  o f  t h i s  t y p e  have 
been  s u c c e s s f u l l y  o p e r a t e d  f o r  o v e r  5000 h o g r s  i n  c o n t i n u i n g  
l i f e  t e s t s  w i t h  no d e g r a d a t i o n  i n  t h e r m i o n i c  per formance .  

1 O 1 4 -  cPW- gml C .  P.  Witze 
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